An evolutionary perspective on pathogenic mtDNA mutations: haplogroup associations of clinical disorders.
More than 75 human diseases have been associated with mitochondrial dysfunction, and many of these are directly caused by overtly pathogenic mutations in the mitochondrial genome (mtDNA). In addition, there have been a number of reports that posit a different, subtler role for mtDNA substitutions in the disease process. As we review here, mtDNA evolution has resulted in the distribution of sequences into continent-specific haplogroups, which are defined by a relatively small number of polymorphisms. Thus, mtDNA sequences can be assigned to European, African, or Asian/Native American haplogroups. There are numerous reports that various diseases are haplogroup-associated, and it has been suggested that some of these haplogroup-associated polymorphisms act as risk factors in these disorders. It has also been suggested that there are haplogroup-associations for aging. As we note here, however, such associations have usually been observed only in single studies and it is difficult to draw broad conclusions on the basis of the available evidence. At a minimum, we suggest that, a haplogroup-group association must be detected in multiple subpopulations or in a large, carefully controlled population survey.